Effect of maternal diabetes and hypercholesterolemia on fetal liver of albino Wistar rats.
The aim of this study was to predict the development of hepatic lesions and impairment of function during the development of fetuses (13-, 15-, 17-, and 19-d-old embryos) of diabetic and hypercholesterolemic mothers. Eighty virgin and fertile male rats (one male/three females) of Wistar strain with an average body weight of 150 to 180 g were used. Mating was carried out, and pregnancy was determined by examining sperm in vaginal smears. Pregnant rats were arranged into three groups; control, diabetic (single intraperitoneal injection [i.p.] of 60 mg streptozotocin/kg) and hypercholesterolemic groups (fed on a diet containing 3% cholesterol for 6 wk before conception and throughout gestation) (n = 20). Pregnant rats were sacrificed and 13-, 15-, 17-, and 19-d-old embryos and livers were incised and subjected to histological and transmission electronic microscopical (TEM) investigations, assessments of alkaline phosphatase (Al-Pase) isoenzymes electrophoresis, DNA fragmentation, and comet assay. Flow cytometric analysis of apoptosis and caspases 3 and 9 in the livers of mother rats and their 19-d-old fetuses was determined. Histologic findings of diabetic and hypercholesterolemic mothers revealed apparent damage of hepatocytes, accumulation of lipid-laden cells, and vascular steatosis, while the 13-, 15-, 17- or 19-d-old fetuses of either diabetic or hypercholesterolemic mothers revealed disorganized hepatic architecture and massive cell damage. TEM of diseased mothers and their fetuses possessed increased incidence of pyknotic hepatocytes with massive vesicuolation of rough endoplasmic reticulum and degeneration of mitochondria. Al-Pase isoenzymes were altered and genomic DNA of both double and single helical structures were markedly damaged, especially in fetuses of maternally diabetic and hypercholesterolemic mothers. Flow cytometry revealed an increase in apoptosis and caspases 3 and 9 in diabetic and hypercholesterolemic mothers and their 19-d-old fetuses. These results suggested that maternal diabetes and hypercholesterolemia predicted early hepatitis and increased apoptosis in mothers and their fetuses as a result of oxidative stress and elevated apoptic markers caspases 3 and 9.